ACTA SCIENTIFIC NUTRITIONAL HEALTH

Volume 3 Issue 7 July 2019

Human Chronophysiology and Chrono-Nutrition: Emerging Sciences

Akbar Nikkhah*

Chief Highly Distinguished Professor, Principal Distinguished Scientist for Dairy-Beef Industries and Public Health, Ferdows Pars Agri-

Livestock Holding Co., Mostazafan Foundation and Faculty of Veterinary Medicine, University of Tehran, Tehran

*Corresponding Author: Akbar Nikkhah, Chief Highly Distinguished Professor, Principal Distinguished Scientist for Dairy-Beef Indus-

tries and Public Health, Ferdows Pars Agri-Livestock Holding Co., Mostazafan Foundation and Faculty of Veterinary Medicine, University

of Tehran, Tehran.

Received: May 30, 2019; Published: June 11, 2019

Abstract

Human chronophysiology and chrono-nutrition were underlined as emerging sciences that require more research to set guide-

lines for specialized nutritional regimens for people of varying ages and chrono-work metabolic status. Timing, frequency and regu-

larity of eating matter towards optimal human health and longevity. These aspects need to be enlightened through future research

and education.
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This article delineates human chronophysiology and chrono-nu-
trition as emerging sciences. Chronophysiology is concerned with
timing of cell, tissue and body functions. This timing could be with-
in a 24-h period or longer. If it is within an almost 24-h period, it is
called a circadian rhythm. If such a biological process occurs over a
period of approximately one year, it is called a circannual rhythm.
The most notable external cues that regulate body function over a
circadian period are eating and exercise time and photoperiod. This
means that it biologically and health-wise matters when within the

24-h period, food is taken and exercise is conducted [1-5].

Timing of eating and exercise has been proposed to affect hu-
man health and life quality [7-12]. For instance, glucose tolerance
deceases as day ends and night begins. This is basically because hu-
man has evolved to be active during day and rest overnight. As a re-
sult, little metabolism occurs overnight and thus limited nutrients
would be required overnight. As such, eating large and nutritionally
heavy meals must be avoided during night to reduce the likelihood
of obesity and diabetes and related metabolic complexities [13]. In
other words, to minimize the risk of insulin resistance, major meals
should be taken during morning and day time. Instead, exercise

could be performed late afternoon or in the evening [10].

It has been suggested that chronotype, chrono-nutrition and
cardiometabolic health could be interrelated [14,15]. Chrono-

nutrition is concerned with timing, frequency and regularity of
eating [15]. Although research findings are limited, people with
evening chronotype would be prone to increased health disorders
because they have lower intake of fruits and vegetables and higher
intake of energy drinks, alcoholic, sugary, and caffeinated bever-
ages, and higher fat and energy intake. In addition, they are more

likely to have irregular meals and skip breakfast.

Chrono-nutrition and chronophysiology are emerging sciences
in ruminants as well. Recent research demonstrated that time of
feeding (evening vs. morning) alters postprandial patterns of feed
intake, rumen fermentation, circulating blood metabolites, as well
as milk fat and energy yields [16,17]. Lactating dairy cows fed once
daily at 2100 h instead of 0900 h consumed greater feed within 3-h
after feeding and exhibited higher concentrations of volatile fatty
acids in rumen fluid shortly after feeding. As a result, the evening-
fed cows had higher blood concentrations of milk precursor me-
tabolites (e.g., BHBA and lactate) than did the morning-fed cows
[16,17]. Consequently, daily milk fat and energy yields were great-
er in the evening-fed cows than in the morning-fed cows. These re-
sults proved that time of feeding and time of eating are important

in how nutrients are metabolized by lactating dairy cows.

This article serves to globally call for more metabolic and

pathological research to further elucidate the different aspects of
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chronophysiology and chrono-nutrition in preventing and manag-

ing metabolic and health disorders such as obesity, diabetes and

cardiovascular complexities.
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Figure 1: Effectors of chronotype and associations amongst

chronotype, chrono-nutrition, and cardiometabolic health out-

comes (Almoosawi,, et al. 2018).

Acknowledgments

Ferdows Pars Agri-Livestock Holding Co., (Mostazafan Founda-

tion, Tehran, Iran) is gratefully acknowledged for supporting the

author’s global programs of optimizing science education in the

new millennium.

Bibliography

1.

Nikkhah A. “Timing of feeding: a postmodern management
strategy to modulate chronophysiological rhythms in ru-
men fermentation kinetics”. Biological Rhythm Research 45.4
(2014a): 533-540.

Nikkhah A. “Review: Ruminant feed intake regulation evolu-
tion: Chronophysiological rhythms perspectives”. Biological
Rhythm Research 45.4 (2014b): 563-577.

Nikkhah A. “Time of Feed Provision (2100 vs. 0900 h) Orches-
trates Postprandial rhythms of food intake and peripheral
glucose in lactating cows”. Biological Rhythm Research 44.1
(2013a): 33-44.

Nikkhah A. “Chronophysiology of ruminant feeding behavior
and metabolism: an evolutionary review”. Biological Rhythm
Research 44.2 (2013b): 197-218.

Nikkhah A. “Bioscience of ruminant feed intake evolution:
feeding time models”. Advances in Bioscience and Biotechnol-
ogy 2 (2011): 271-274.

10.

11.

12.

13.

14.

15.

16.

17.

105

Nikkhah A. “Circadian Timing of Eating and Exercise towards
Optimal Lifestyle: A Postmodern Approach”. Acta Scientific
Nutritional Health 3.5 (2019):168-169.

Nikkhah A. “Daily Exercise for Anti-Obesity Anti-Diabetes Life-
style”. Diabetes and Obesity International Journal 2.4 (2017):
000164.

Nikkhah A. “Reducing Cancer Risks by Minimizing Substrate
Accumulation through Regular Timely Exercise”. Journal of
Cancer Prevention and Current Research 6.4 (2016.) :00213.

Nikkhah A. “Orchestrating Eating and Exercise to Improve
Endocrinology: An Innovation against Diabetes”. Current Re-
search in Diabetes and Obesity Journall.l (2016): CRDO]J.
MS.ID.555558 (2016).

Nikkhah A. “Shattered Obesity by Morning Eating and Evening
Exercise”. Advances in Obesity, Weight Management and Con-
trol 4.5 (2016): 00111.

Nikkhah A. “Balance Eating and Exercise to Prevent Obesity:
Regularity Required”. Advances in Obesity, Weight Manage-
ment and Control 4.5 (2016).

Nikkhah A. “A Simple Global Exercise Program to Overcome
Obesity”. Advances in Obesity, Weight Management and Control
4.5 (2016): 00108.

Nikkhah A. “Avoid Large Night Meals to Stay Fit". Journal of
Obesity and Weight Loss Therapy 4 (2015): e115.

Almoosawi S., et al. “Chrono-nutrition: a review of current
evidence from observational studies on global trends in time-
of-day of energy intake and its association with obesity”. Pro-
ceedings of the Nutrition Society 75.4 (2016): 487-500.

Almoosavi S., et al. “Chronotype: Implications for Epide-
miologic Studies on Chrono-Nutrition and Cardiometabolic
Health”. Advances in Nutrition 10.1 (2018):30-42.

Nikkhah A, et al. “Feed delivery at 2100 h vs. 0900 h for lac-
tating dairy cows”. Canadian Journal of Animal Science 91.1
(2010): 113-122.

Nikkhah A., et al. “Effects of Feed Delivery Time on Feed in-
take, Rumen Fermentation, Blood Metabolites and Productiv-
ity of Lactating Cows”. Journal of Dairy Science 91.11 (2008):
4249-4260.

Volume 3 Issue 7 July 2019
© Allrights are reserved by Akbar Nikkhah.

Citation: Akbar Nikkhah. “Human Chronophysiology and Chrono-Nutrition: Emerging Sciences”. Acta Scientific Nutritional Health 3.7 (2019): 104-105.


https://www.tandfonline.com/doi/abs/10.1080/09291016.2013.870756
https://www.tandfonline.com/doi/abs/10.1080/09291016.2013.870756
https://www.tandfonline.com/doi/abs/10.1080/09291016.2013.870756
https://www.tandfonline.com/doi/abs/10.1080/09291016.2013.870756
https://www.tandfonline.com/doi/abs/10.1080/09291016.2013.874215
https://www.tandfonline.com/doi/abs/10.1080/09291016.2013.874215
https://www.tandfonline.com/doi/abs/10.1080/09291016.2013.874215
https://www.tandfonline.com/doi/abs/10.1080/09291016.2011.632606
https://www.tandfonline.com/doi/abs/10.1080/09291016.2011.632606
https://www.tandfonline.com/doi/abs/10.1080/09291016.2011.632606
https://www.tandfonline.com/doi/abs/10.1080/09291016.2011.632606
https://www.tandfonline.com/doi/abs/10.1080/09291016.2012.656437
https://www.tandfonline.com/doi/abs/10.1080/09291016.2012.656437
https://www.tandfonline.com/doi/abs/10.1080/09291016.2012.656437
https://file.scirp.org/pdf/ABB20110400009_92947556.pdf
https://file.scirp.org/pdf/ABB20110400009_92947556.pdf
https://file.scirp.org/pdf/ABB20110400009_92947556.pdf
https://medcraveonline.com/JCPCR/JCPCR-06-00213
https://medcraveonline.com/JCPCR/JCPCR-06-00213
https://medcraveonline.com/JCPCR/JCPCR-06-00213
https://juniperpublishers.com/crdoj/pdf/CRDOJ.MS.ID.555558.pdf
https://juniperpublishers.com/crdoj/pdf/CRDOJ.MS.ID.555558.pdf
https://juniperpublishers.com/crdoj/pdf/CRDOJ.MS.ID.555558.pdf
https://juniperpublishers.com/crdoj/pdf/CRDOJ.MS.ID.555558.pdf
https://medcraveonline.com/AOWMC/AOWMC-04-00108
https://medcraveonline.com/AOWMC/AOWMC-04-00108
https://medcraveonline.com/AOWMC/AOWMC-04-00108
https://www.ncbi.nlm.nih.gov/pubmed/27327252
https://www.ncbi.nlm.nih.gov/pubmed/27327252
https://www.ncbi.nlm.nih.gov/pubmed/27327252
https://www.ncbi.nlm.nih.gov/pubmed/27327252
https://academic.oup.com/advances/article/10/1/30/5209973
https://academic.oup.com/advances/article/10/1/30/5209973
https://academic.oup.com/advances/article/10/1/30/5209973
https://www.sciencedirect.com/science/article/pii/S0022030208709731
https://www.sciencedirect.com/science/article/pii/S0022030208709731
https://www.sciencedirect.com/science/article/pii/S0022030208709731
https://www.sciencedirect.com/science/article/pii/S0022030208709731

	_GoBack
	_GoBack
	_GoBack

